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Abstract  
Objective: We studied the association between HbA1c level, Lipid profile and Thyroid profile in patients admitted with 
hypoglycemia in type 2 diabetes mellitus. Materials and methods: Patients admitted with severe hypoglycemia 
(<50mg/dl) are included in this observational study from 4 hospitals from January 2013 till January 2015. HBA1C, Lipid 
profile and Thyroid profile recorded during admission are the points of interest in this study. Demographic and clinical 
variables were recorded to evaluate the relative risk (RR) of severe hypoglycemia across HbA1c levels. We also studied 
comorbidities associated with DM. Results: Among 1200 patients enrolled, mean age was 58.6±11.7 years. 83% of 
patients were above 50 years of age of which 50% were in 50-59 years age group. Mean Glycated hemoglobin was 
8.3±2.09. Patients admitted with hypoglycemia constitute 118(9.83%), 64(5.33%), 200 (16.6%), 624(52%) and 
194(16.16%) in HbA1c categories <6, 6–6.9, 7–7.9, 8–8.9, and >9% which is statistically significant (P value<0.01). 
Abnormal lipid profile was found in 96.5 %( 1158) of the study population and abnormal Thyroid profile in 11.6%. 
Conclusions: Hypoglycemia can occur at any level of glycated Hemoglobin but high risk is found with HBA1c of <6% 
and >8%. Elderly population should not be subjected for stricter control of blood sugars which can do more harm than 
good. Patients with mean duration of diabetes more than 10 years are at higher risk of recurrent hypoglycemia.    
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Introduction 
Hypoglycemia is a medical emergency caused by reduction in plasma glucose concentration causing 
symptoms or signs such as altered mental status and/or sympathetic nervous system stimulation due to 
abnormalities in the mechanisms involved in glucose homeostasis [1]. Incidence of hypoglycemia with 
diabetes varies in compared to people without diabetes [2-4].  In type 1 diabetes, hypoglycemia is caused due 
to interplay of insulin excess and inadequate glucose counter regulation rather than insulin excess alone [5]. 
2-4% of deaths of people with type 1 diabetes mellitus are estimated to be caused due hypoglycemia [6]. 
Hypoglycemia is the commonest side effect of treatment of diabetes and is associated with adverse health 
outcomes (dementia [7], falls [8], fall-related fractures [9], cardiovascular events [9], poor health-related 
quality of life [10], and increased mortality [11], [12]). Hemoglobin A1c reflects average blood glucose 
concentration over the course of the RBC lifespan in normal individuals. Lower hemoglobin A1c values, has 
been shown to delay the onset and slow the progression of diabetic retinopathy, nephropathy, and neuropathy 
in Diabetes [13]. 
According to Diabetes Control and Complications Trial (DCCT) hypoglycemia risk is highest among 
patients with the lowest HbA1c levels. , which reported an inverse relationship between HbA1c levels and the 
occurrence of severe hypoglycemia in participants with type 1 diabetes [13]. Action to Control Cardiovascular 
Risk in Diabetes (ACCORD) trial indicated an increased hypoglycemia risk in type 2 diabetic participants 
with poorer glycemic control compared with subjects with desirable HbA1c levels [14].  
Diabetes mellitus increases risk of dyslipidemia, common pattern is elevated triglyceride levels and decreased 
HDL cholesterol levels [15]. Thyroid dysfunction is found to be prevalent than normal population in Diabetes 
Mellitus, one meta-analysis reporting 11% prevalence [16]. Major cause of thyroid-dysfunction associated 
diabetes mellitus is found to be auto immunity with complex biochemical, genetic, and hormonal 
malfunctions in this pathophysiological association [17].  
Eventhough Diabetes is prevalent in India, large studies are lacking to find out the differences between 
western and Asian populations risk of hypoglycemia with glycated Hemoglobin levels, Dyslipidemia and 
Thyroid abnormalities. Eventhough it is a hospital based study, we believe that it provides the necessary 
insight into the problem. Our study is done to test the following hypothesis in Indian population. 
1) Risk of hypoglycemia is more prevalent in elderly population. 2) Risk of hypoglycemia is increased with 
higher and lower HBA1C levels. 3) History of recurrent attacks of hypoglycemia is common with lower 
HBA1C levels. 4) Risk of hypoglycemia is associated with longer duration of diabetes. 5) Hypoglycemia is 
more common in patients using insulin and polypharmacy (>4 drugs). 6) High triglyceride levels and 
decreased HDL cholesterol levels are found in Diabetic patients. 7) There is high prevalence of Thyroid 
dysfunction in Diabetes. 
Materials and Methods 
Study population: 
Patients admitted with severe hypoglycemia (<50mg/dl) are included in this observational study from 4 
hospitals. Identification of Diabetic patients was done by history, Discharge summary details and 
investigations. Informed and written consent is obtained. History including socio-demographic factors, 
examination, investigations is noted. Data from type 1 diabetes patients was collected but not included in this 
study. Previous history of hypoglycemia was assessed by Stanford Hypoglycemia Questionnaire [18]. A total 
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of 1200 patients were enrolled in the study from January 2013 till January 2015. 
Primary outcome of the study was the occurrence of severe hypoglycemia based on plasma Blood glucose 
levels. History was obtained regarding previous hypoglycemic attacks. HBA1C, Lipid profile and Thyroid 
profile recorded during admission are the points of interest in this study. HbA1c was divided into five 
categories i.e. near-normal glycemia (<6%) and very good (6–6.9%), good (7–7.9%), suboptimal (8–8.9%), or 
very poor (>9%) to find relationship between HbA1c and hypoglycemia. Classification is based on clinical 
practice guidelines and The Diabetes and aging study [19].  
Data was collected regarding covariates of Age, duration of diabetes, Ischemic Heart disease, Chronic 
kidney disease, cerebrovascular disease, lung disease, drugs used.  
Results 
Out of 1200 patients enrolled in the study 600 were male and 600 were female. Mean age was 58.6±11.7 years. 
83% of patients were above 50 years of age of which 50% were in 50-59 years age group[Figure 1]. Mean 
Glycated hemoglobin was 8.3±2.09. Mean HbA1c was higher among those who reported previous history of 
hypoglycemia (8.5±2.7%) compared with those who did not (7.7± 1.5%, P value < 0.01).  
 
  
Figure 1 Age distribution Figure 2 Glycated Hemoglobin 
Patients admitted with hypoglycemia constitute 118(9.83%), 64(5.33%), 200 (16.6%), 624(52%) and 
194(16.16%) in HbA1c categories <6, 6–6.9, 7–7.9, 8–8.9, and >9% which is statistically significant (P 
value<0.01)[Figure 2]. Patients with strict control of blood sugar i.e. HBA1c <6% and poor control of Blood 
sugar HBA1c > 8% constitute around 78% which is significant. Patients with mean duration of diabetes more 
than 10 years constitute 33% of study population. They are at higher risk of recurrent hypoglycemia compared 
to persons with lesser duration of diabetes.  
Patients taking 4 or more drugs for diabetes constitute 33.83 %( 406) of the population. Commonest drugs 
used are metformin (931, 77.58%) and Glimepiride (897, 74.75%). Patients with insulin therapy are at higher 
risk for hypoglycemia, 52% of study population constituted. Patients admitted with hypoglycemia and Type 2 
diabetes have higher association with Chronic kidney disease (glomerular filtration rate (GFR) <60 
ml/min/1.73 m2 constitute 14.66%)[Figure 3], Ischaemic Hear disease (17.16%), Congestive cardiac failure 
(11.16%), cerebrovascular disease (13.66%) and Chronic obstructive pulmonary disease (8.83%)[Figure 4].  
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Figure 3 Kidney disease eGFR Figure 4 Co-morbidities 
  
Figure 5 Dyslipidemia Figure 6 Abnormal thyroid profile 
 
Abnormal lipid profile [Figure 5] was found in 96.5 %( 1158) of the study population with Total 
cholesterol> 200mg/dl in 88.66 %( 1064), LDL cholesterol> 100mg/dl in 90.83% (1090), HDL<40mg/dl in 
67.16% (806) and hypertriglyceridemia in 84.5% of study group. Thyroid abnormalities were found in 
11.16% (134) of study group [Figure 6].  
History from patients found that only 25 %( 300) of the study groups are taking statins and 90% of 
population did not get lipid profile checked in past one year. 
Discussion 
The top 10 countries with diabetes population are currently India, China, the United States, Indonesia, Japan, 
Pakistan, Russia, Brazil, Italy, and Bangladesh. According to The International Diabetes Federation, people 
living with diabetes will to rise from 366 million in 2011 to 552 million by 2030 [20].  
Hypoglycemia episodes were frequently associated with intensive therapy of diabetes as reported by large 
studies such as UKPDS, ACCORD, ADVANCE, and VADT. Our study suggests that risk of hypoglycemia is 
high with intensive therapy of diabetes i.e. HBA1c < 6%, However our study also suggests that hypoglycemia 
occurs in all HBA1c levels and there is increased association if HBA1c> 8% constituting 78% of study group.  
 
Our study suggests that elderly people are at risk of hypoglycemia with strict control of blood sugars.  
American Geriatrics Society [21] recommendation that the use of medications other than metformin to lower 
HbA1c to less than 7.5% in persons older than 65 years is not warranted because of the potential for harm 
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relative to benefit. Our study found that mean HBA1c values are higher for patients with recurrent 
hypoglycemic attacks which suggests that poor control is a risk factor for hypoglycemic attacks. 
Patients taking insulin are found to have more risk to present with hypoglycemia as per our study. Patients 
with hypoglycemic attacks and Type 2 DM are at high risk of Ischemic Heart disease, COPD, CCF and CKD 
as per our study. 96.5% of study group had dyslipidemia and only 25% are on statins and regular exercise 
which shows that awareness is to be increased regarding complications of Diabetes. 90% of study group did 
not get lipid profile checked in past year suggests that more affordable health care diagnostics are to be made 
available for the population below poverty line in India. Patients with abnormal thyroid profile constitute 
11.6% of study population which is significant (p value<0.001). Patients with diabetes should be monitored 
for other autoimmune diseases. 
Conclusion  
Hypoglycemia can occur at any level of glycated Hemoglobin but high risk is found with HBA1c of <6% and 
>8%. Elderly population should not be subjected for stricter control of blood sugars which can do more harm 
than good. Diabetes is associated with higher risk of IHD, CKD, COPD and CCF. Patients should be regularly 
evaluated for lipid profile and thyroid profile. Awareness of complications and need for testing is to be 
emphasized in general population.  
 
Severe hypoglycemia, requiring third-party assistance, is a public health issue that affects the quality of life of 
millions of persons with diabetes mellitus. Overtreatment and under treatment should be minimized.  
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